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HABITAT SELECTION OF MEERRIANTS TURKEY 
(MELEAGRIS CALLOPMWVO MERRIAMI 
HENS WITT] POULTS INSITE BUACK TILLS, SOWTIT DEKOTA 


Wark A. Rumble! and Stanley TH. Anderson= 


AnsTRAcT—We studied habitat selection patterns of Merriani’s Turkey) Meleagris gallopare merriami hens with pontlts 
ina ponderosa pine Pinus ponderosa ecosystem. Thirty-six radio-imar hed hens produced 19 broods. and we obtained 230 
locations of hens with ports. We de scribed ve getation of habitats using criteria from the Rocky Mountain Region. U.S. 
Forest Service. for determining effects of forest management and monitoring of wildlife populations. Most habitat units 
were -$-32 ha and corre sponded to third-order habitats as described by Johnson 19S80-. Hens with poults selected large 
meadows and rareh selected dense ponderosa pine habitats. Younger poults used meadows more frequently than did older 
poults. Lmplementation of the Black Hills National Forest Land and Resource Management Plan in ponderosa pine habitats 
will not negatively impact hens with poults. Grazing by livestock reduces herbaceous bioniass necessary for invertebrate 
food items of poults and cover for poults. Habitat selection patterns of hens with poults should be evalnated by age categories 
of poults. 


Key words: Merriam’s Turkeys, Meleagris gallopavo merriami, poults. habitat selection. forest management, invcrle- 
brates, meadows, radio telemetry, grazing, 


Merriam’s Turkeys (Meleagris gallopavo — phasis on old-growth timber values, and im- 
merrianu) historically ranged as far north as provements in technology of harvesting timber 
southerm Colorado when eotlen movedintothe have renewed concern for the habitat re quire- 
southwestern United States (MacDonald and = ments of Merriam’s Turkeys (Shaw 1986). In 
Jantzen 1967). In 1945, 1950, and 1951, wild addition to loggers, ieee also are increas- 
turkeys Were transplanted to the Black Hhills of Ing their AW AFENCSS and Hse of national forest 
South Dakota in three separate releases of S. 15, lands. 
and 6 birds. respectively (Petersen and Richard- The objective of this study was to deseribe 
son 1973). By 1952, estimated turkey popula- habitat require ments of turkey ponlts ina pon- 
tions in the Bl. wk Bills of South Dakota and derosa pine ceosysten at the same resolution 
Wroming were 1000 birds. and by 1960 popula- level as that used bv the U.S. Forest Service in 
tion estimates were 5000-7000 birds (Petersen — making manageme nt decisions and monitoring 
and Richardson 1973). suggesting excellent re- the eflects of those decisions on wildlife. 
productive potential in habitats of this region, 

Current pressures from society and statutory MIETHODS 
mandates (e.g., National Forest: Manz wement 
Act, Renewable Resources Planning Act. Na- 
tional Environmental Policy Act) require that 
the effects of management activities sueh as This study was condueted in the central 
grazing and timber harvest on the various wild- Black Hills of South Dakota. approximately 16 
life species be considered in management deci- kin west of Ri pid City. Most of the land is under 
sions. Recently, the value of ponde rosa pine has — management of the Black Hills National Forest. 
increased, placing greater demands for logging — Pactola Ranger District, although private hold- 
in the Black Hills (G. Gire, silhiculturist, Black ings associated with ranch operations and sev- 
Hills National Forest. personal communica- — eral private homes and cabins exist in the studs 
tion). Increased value of timber resourees, eM- area. 
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tute Jess than Ege of the sticly area. Climax 
vevetation or pote ntial atural communities I- 
clude the following: Pinws pouderosa/Syu- 
phorearpos albus, P poude rosal N\ve tostapliylos 
neni poude rosa/fuUntperus CONULULES, 
Popultes tr mutoides/Corylus coruuta, Quercus 
macrocampa Ostryad virginiana, QO. inacro- 
carpa’ S. albus. and Picca glanca/Linnaca bore- 
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Geologic material is predominantly Precam- 
brian and Cambrian granite, schists, and ineta- 
sediments > Lloffiman and Alexander T9S7). 
elevation ranges from approrvimateh ly 1300) to 
1SO0 1m. Climate is continental, with cold win- 
ters anc warm sunnners (Orr 1959). Jamar is 
typically the coldest month, with mean tem- 
perature extreme sol —11-2'C: > July ancl August 
are the warmest, with mean temperature ex- 
tremes of 15-29°C. Average annual precipita- 
tion is 50-55. cm. of which 70 SO% falls between 
\pril ancl September (South Dakota Clima- 
tological Smmiman,. No. 20- 
Burean. Snowfall averages Sf cm but may 
range from 25 to 200 cm. . 


Trapping and Locations 


We trapped wild Merrian’s Turkeys during 
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coordinates were recorded to the nearest 100m 
for each location. Only one location was re- 

corded for each bird on any given day. We con- 
sidered observations of more than one 
radio-marked bird at a location as one observa- 
tion to assure independence among observa- 
tions (Alldredge and Ratti 1956). Each location 
of a hen with poults was assigned to a corre- 

sponding Compartment and cand (see Habitat 
Descriptions helow). We collected habitat use 
data of hens with poults over a three-year pe- 
riod, 19S6-1989 during the months of June— 

September. 


Habitat Descriptions 


Habitats were determined by U.S. Forest 
Service criteria and assigned to ninerically 
identified geographical nnits. Boundaries were 
defined by W atemhed topography (ridges and 
drainages) or distinct changes in vegetation 
type. Private lands in the study area WeTe as- 
signed to habitats based on interpretation of 
aerial photographs; boundaries of adjacent habi- 
tats were extended if the vegetation type was 
continuous. New boundaries were assigned if 
changes in vegetation were apparent. Tpically. 
these Papreree are 4—32-ha land units, although 
smaller-size habitats (inclusion habitats) were 
delineated if distinct vegetation tvpes could be 
identified on 1:24,.000 aerial photogr aphs. In- 
clusion habitats were riparian areas, meadows, 
aspen/birch draws, and monotypic aspen con 
munities. Five hundred thirteen habitat units 
encompassing 4350 ha were delineated on the 
study area. 

Vegetative descriptions of each habitat init 
were obtained from five plots uniformly as- 
signed to each habitat unit and marked on 
124.000 contour maps in the laboratory. Plots 
in each habitat unit were then located using 
these maps. Diameter breast height (dbh) ‘sf 
trees and tree basal area were estimated at each 
plot using a 10-factor prism (Sharpe et al. 1976). 
When habitat units were too small to effectively 
place five plots, fewer plots were used. 

Habitat assignments were made based on 
dominant species of vegetation (DSV) and over- 
story Canopy Cover (OC C) (Buttery and Gillan 
1OS4). Criteria for dese ribing he thitats allowed 
for further stratification by Able but the most 
usclul resolution level in detennining habitat 
selection pattems of turkeys included DSV and 
OCC (Rumble and Anderson 1992). DSV cate- 
gories were ponderosa pine, aspen/birch, oak, 
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LIABITATS OF MEERRIANES TURKEY POULTS 
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Table 1. Use and selection of habitats by Merriam’s Turkeys hens with poults in (he central Black Uills, Souq Dakota. 


Habitats selected Jess \ P< 


Habitat Percent Proportional 
CANOPY COVET area 
Aspewbirch Ca) O.OT-4S 
\spen/birch 40-70 0.0191 
Aspewbirch TILLO0 0) ra 
Oak 0-100 O.0044 
Spruce 0-100 0.0056 
Meadows 0.1016 
Ponderosa pine O40 O.1199 
Ponderosa pine 102750) 0.3760 
Ponderosa pine 70-100 0.3412 
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“Sample sizes reported are the nnmber of radio locations of hens wath ponlis by age categon 


spruce, and meadows. OCC categories were 
040%, 41-70%, and 71—-100% and were esti- 
mated based on the following equation: 
OCC(%) = 0.51*BASAL AREA(FTV/AC) — 
1.94 (Bennett 1954). Nine habitat categories 
were determined. These habitats correspond to 
third-order habitats as described by Jolinson 


(19S0). 
Analyses 


Chi-square tests for independence were 
used to test the hypotheses that (1) habitat use 
pattems by hens with poults were similar among 
age categories of poults and (2) habitat nse pat- 
tems by lei with poults were similar among 
time periods of the day. An evaluation of chi- 
square residuals with a G standardization to a 
critical Z statistic (Mosteller and Parunak 19S5) 


was ised to determine significant differences of 


habitat use among age categories of poults. 
Chi-square goodness-of-fit tests corrected 
for continuity (Cochran 1963) were used to test 


the ln potheses that habitat selection patterns ol 


hens with poults were similar to random ex- 
pected use for (1) all hens with poults and (2 
three age categories of poults. Confidence inter- 
vals around proportional use were used to de- 
temmine habitats selected more or Jess than 
expected (Neu et al. 1974, Byers ct al. 1954). 
Bonferroni-corrected Z statistics were comi- 
pared to the standardized chi-square residnal 
(Mosteller and Partnak 19$5:19S) to detennine 
iPhabitat selection deviated from expected ran- 
dom use when <5 observations occurred in a 
habitat. Statistical significance for all tests was 
= 10. 


We assured correct classification of the habi- 
tat at turkey locations in several ways. Tlabitat 
boundaries were marked on field Maps. When 
the location of a hen with ponlts was near the 
habitat botmdaries, we verified field location by 
walking aronnd the radio-marked bird while 
connann monitoring changing directions of 
the signal, anWVor by ee ining visual locations 
without disturbing the bird. More than half of 
the 230 data points used for analyses were visnal 
locations. 

The term habitat use will be used when 
habitats in which turkevs were obsemed were 
not conipared to availability: habitat selection 
will be used when habitats in which turkeys 
were observed were compared to availability 
(Thomas and Tavlor 1990). 


RESULTS 


Thirty-six radio-marked hens in this stuch 
produced 19 broods from which habitat use and 
habitat selection patterns were evalnated. A to- 
tal of 230 independent observations of habitat 
use were made. Smaller sample sizes of older 
age categories of poults (Table 1) were die to 
tnortality and movements out of the defined 
study area, 

Habitat nse differed among age classes of 
poults (P< 001). Ponderosa pine habitats with 
T1-100% overstory canopy cover were used 
more by hens with 5 - to 12-week- old poults th: u 
by vonnger poults. Ponderosa pine habitats with 
OA0% overston: ¢: anopy cover were used rela- 
tively more bv poults vounge rthan Sweeks than 
by: older poults. 
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Habitats more than expect ted. bunt rarely were 
obse ned iu poude rosa Pine habitats with >70% 


overstorm cover. Llabitat selection patterns ol 


lhenuswith ponlts vounger than Sweeks old were 
identical to those for all poults. No significant 
patterns ol habitat sclection were apparent for 
hens with poults Gal? vwedles oll 1 P <1), 

Habitat use did not vary !P = St! among the 
three dail time periods tor all hens with poults. 
Nor did habitat use patterns vane 1 P 2 30) 
among daily time periods when evaluated for 
individual age categories of poults. Meadow 
habitats selected by i ‘as with poults were more 
than two times larger (A = 36 + 4 ha, P < .02) 
than the average 1x = 16 + 7 ha) within the 
stridy rect. 


DRGrasiION 


Edges of Kentucky bliegrass meadows best 
characterized habitats selected by hens with 
poults. Open ponderosa pine habitats with ex- 
tCHsive understory vegetation were selected to 
alesser degree. Heus with poults selected dense 
pouderosa pine habitats infrequenth except as 
escape or occasional loafing cover. ‘Hens with 
poults in meadows were seldom observed more 
than 101 from the forest-meadow edge. 

Use of forest meadows or forest-meadow 


ecotones by hens with broods is counnon for 


nearly all subspecic sof turkeys ‘Jonas 1966. 
Hillestad and Speake 1970. Willians etal. 1973 

Scott and Boeker 1975. Speake et al. res 
\IeCabe and Flake 19S5. Dav etal. 1991). Hens 
With poults in this study selected the largest 
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acre). FRengel (1990) re ported hens with poults 
in Wyoming using riparian areas and meadows. 

ln this study several hens with poults 2-4 days 
old moved long distances to large meadows. 

One hen took ies brood'S.6 kim (3.5 miles) in 
less than 4 days to a large meadow, and another 
moved approximately: 1.5 km in less than 2 di Ws 
to the same meadow. The longest movement by 
a hen with poults was more Hae 3.4 km overa 
G-week period. They went to the same large 
Kentucky blnegrass meadow as the previous 
two. Day et al. (1991) reported direct move- 
ments of up to 3.5 kin from nests to centers of 
habitat for turkey broods. 

Hens with poults select meadows or other 
habitats because herbaceous vegetation sup- 
ports an abundance of invertebrates. Inverte- 
brates are necessary in diets of vonng 
gallinaceous birds for proper growth and sur- 
al (Johnson and Bovce 1990). Invertebrate 
abundance in this study area was greater in 
meadows than in other habitats fumble 1990), 
Poults have high protein requirements during 
the 4 weeks after hatching (Robbins 1983, Flurst 
and Poe 1955). Based on changes of habitat 
selection patterns presented here, use of 
meadow habitats and subsequent feeding on 
invertebrates continued through 7 weeks of age. 
Grazing by livestock reduces the herbaceous 
cover and associated invertebrate abundance. 
[Habitat selection and survival of ponlts are cor- 
related with abundance of herbaceous cover 

(Metzler and Speake 1955). Therefore, exces- 
sive grazing by livestock would be detrimental 
to poults igs than 7 weeks old. 

Habitat selection pattems of poults changed 
as the poults became older. Proportional use of 
meadows declined from 34% for poults less than 
4 weeks old. to 26% for poults 4-7 weeks old, 
ad 15% for poults older than S weeks. Similar 
trends in habitat selection patterns have been 
noted lor Merriam’s Turkeys and other subspe- 
cies of wild turkeys (Pack et al. 1950, Healy and 
Nenno 1983, McCabe and Flake 1955. Campo 
et al. T9S9). Increased selection of forested 
habitats may be related to lower requirements 
for protein following feather development 

Robbins 1983). hicreased selection of forested 
stands with 40% overstory canopy cover by 
poults older than 7 weeks is within the range of 
overstory canopy cover management of ponder- 
osa pine directed in the Baek fills National 
Forest Land and Resource Management Plan 

Forest Plan). The Forest Plan ale for manage- 
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ment of pine stands to 60 or SO growing stock 
level (GSL). GSL is the basal area of a stand 
projected to 25 em dbli trees (Boldt and Van 
Duesen 197-4). 

Because of changing habitat selection pat- 
terns of hens with age of poults, habitat require- 
ments of wild tur kev hens with poults should be 
assessed by age categorie s of poults. Including 
poults older ian BAY ee in analvses of vounger 
poults can obscure some habitat relationships. 


MANAGEMENT ISIPLICATIONS 


Because hens with poults selected meadows 
during critical growth and development phases 
of poults (<7 w peels): and becanse older poults 
selected forest stands with >40% overstory can- 
opy cover, managing ponderosa pine stands to 
60 or SO sone not negatively impact habi- 
tats of hens with poults. Howev er, dense pon- 
derosa pine stands (>100 ft'/ac basal area) 
should be left along meadow edges to provide 
escape and loafing. cover for hens with poults. 
Grazing by livestock reduces the standing 
Dievnes of herbaceous vegetation in ineadows: 
excessive grazing would Ae reduce the abun- 
dance of invertebrates and cover necessary for 
growth and development of poults. 
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